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Stapled excision of the left atrial appendage
A. Marc Gillinov, MD, Gosta Pettersson, MD, PhD, and Delos M. Cosgrove III, MD, Cleveland, Ohio
The left atrial appendage (LAA) has been termed “ourmost lethal human attachment.”1 Excision or exclu-sion of the LAA is a component of most operations totreat atrial fibrillation (AF) and reduces late throm-
boemboli in patients with AF undergoing mitral valve surgery.2
However, surgical technique affects results, and incomplete
suture ligation increases risk of thromboembolism.2,3 We report
our experience with stapled excision and pericardial buttressing
of the LAA.
Methods
From January 2002 through December 2004, several suture and
stapling techniques were used to excise the LAA in more than 500
patients. Incomplete ligation and recanalization with suture tech-
niques and bleeding with unbuttressed staplers led us to the pro-
cedure described here.
Before manipulation of the heart, the LAA is examined by
intraoperative transesophageal echocardiography. If there is
thrombus, standard cut-and-sew technique is used to excise the
LAA. Otherwise, after cardioplegic arrest the Endo GIA II
stapler (United States Surgical Corporation, Norwalk, Conn)
with 4.8-mm staples is used to excise the LAA. Bovine peri-
cardial strips (Peri-Strips Dry; Synovis Surgical Innovations, St
Paul, Minn) buttress the staple line. The stapler is positioned
parallel to the base of the LAA and 3 to 5 mm from the
circumflex coronary artery, leaving a buttressed staple line on
the heart (Figure 1). The staple line and the region beneath the
staple line are examined for tears; any tears are repaired with
pledget-supported suture. Hospital charges are $317 for the
stapler and $246 for buttressing material.
Results
This buttressed stapling technique was used for LAA excision
in 222 patients. The most common indication for surgery was
mitral valve dysfunction (78%); in addition, 90% of patients
underwent a procedure for AF. Patients undergoing AF ablation
received 3 months of postoperative warfarin. All patients un-
derwent both intraoperative and predischarge echocardiograms.
There was no staple line bleeding; however, 10% of patients
required additional sutures beneath the staple line to repair tears.
There were 5 perioperative strokes (2%). In 1 of these patients,
there was laminar left atrial thrombus adjacent to a mitral biopros-
thesis. No other patient had left atrial thrombus seen on predis-
charge echocardiography. Reoperation for bleeding was required
in 7 cases (3%). In no case was the LAA the source of bleeding.
Discussion
In patients with AF, 90% of emboli responsible for strokes arise
from the LAA.1 It has been suggested that ligation of the LAA
reduces the risk of stroke in cardiac surgical patients with and
without preexisting AF.1,2,4 A variety of techniques have been
used for excision or exclusion of the LAA, but there are few
surgical devices designed specifically for this purpose.1,2,4,5
Suture ligation of the LAA is frequently incomplete, leaving
a communication that increases the risk of embolism.2,3 Non-
cutting staplers may be used to exclude the LAA; however,
staple lines frequently bleed, and we have observed late recan-
alization of the lumen. Cutting staplers ensure excision of the
trabeculated portion of the LAA, and pericardial buttressing
prevents staple line bleeding; however, fragile tissue beneath
the staple line may tear. Our current practice is to use a cutting
stapler with pericardial buttressing for excision of the LAA. As
instrumentation improves, we anticipate extension of LAA ex-
cision or exclusion to virtually all patients undergoing cardiac
surgery.
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Acute mitral regurgitation caused by papillary muscle rupture in the
immediate postpartum period revealing Ehlers-Danlos syndrome type IV
Pascal Sève, MD,a Olivier Dubreuil, MD,c Fadi Farhat, MD,d Henry Plauchu, MD,b Paul Touboul, MD,c and
Christiane Broussolle, MD,a Lyon, France
Ehlers-Danlos syndrome (EDS) type IV, the vascular type,is a rare autosomal dominant inherited disorder of connec-tive tissue resulting from mutation of the COL3A1 geneencoding type III collagen.1-3 Affected patients often have
life-threatening cardiovascular complications.1-3 We report here a
case of EDS type IV diagnosed 1 week after delivery in a patient with
a severe mitral regurgitation caused by papillary muscle rupture
requiring emergency surgical intervention.
Clinical Summary
A 36-year-old female patient was admitted to the intensive care
unit with a diagnosis of severe mitral regurgitation caused by
papillary muscle rupture. She had a medical history of pneumo-
thorax at birth. One week before, the patient had been delivered
spontaneously of her first pregnancy at 37 weeks’ gestation. De-
livery was complicated by vaginal bleeding from severe perineal
tears. Five days later, the patient had respiratory distress with
circulatory collapse. Chest radiography showed pulmonary edema.
Transesophageal echocardiography revealed an acute mitral regur-
gitation with posterior leaflet mitral valve prolapse caused by
papillary muscle rupture. The surgeon confirmed the diagnosis
(Figure 1) and repaired the mitral valve by valvuloplasty after
posterior leaflet mitral valve resection. Even though the tissues
were friable, the surgical procedure did not pose technical diffi-
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Figure 1. Stapled excision of LAA. A, Stapler is loaded with pericardial strips. B, LAA is excised, and area beneath
the buttressed staple line is examined. Published with the permission of The Cleveland Clinic Foundation.
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